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Trip BIO
LOWER PALEOZOIC ROCKS FLANKING THE
GREEN MOUNTAIN ANTICLINORIUM
by
James B. Thompson, Jr.
Department of Geological Sciences
Harvard University
Cambridge, Massachusetts

Precambrian rocks designated the Mount Holly Complex (Doll
et al., 1961) crop out over a large area in the southern and
central Green Mountains of Vermont. The rocks of the Mount
Holly Complex are probably correlative with the Grenville Series
of the southeastern Adirondacks as described by Walton and
deWaard (1963), and were metamorphosed and deeply eroded before
the deposition of the Paleozoic (and perhaps also late Precam
brian) rocks that now overlie them with profound unconformity.
All of the rocks have undergone severe Paleozoic deforma
tion and regional metamorphism. The younger rocks on the west
limb of the Green Mountain anticlinorium are in the biotite zone
and those to the east are mainly in the garnet zone. The fabric
and mineralogy of the rocks of the Mount Holly Complex have been
strongly affected by the Paleozoic deformation and recrystalliza
tion. These effects are generally most pronounced at or near the
unconformity separating the Mount Holly from the younger units,
where the original textures and mineral assemblages of the Mount
Holly are locally almost obliterated by later recrystallization
and development of a penetrative schistosity. The localization
of these features is probably related in part to weathering on
the Precambrian erosion surface and in part to fluids derived
from the prograde metamorphism of the overlying sediments.
The younger rocks on the west flank of the Green Mountain
anticlinorium constitute the Champlain Valley Sequence as out
lined in Table 1. This sequence includes about 1500 feet of
basal elastics of earliest Cambrian (and perhaps also late Pre
cambrian) age, overlain by about 3500 feet of Cambrian and Lower
Ordovician carbonate rocks with minor intercalations of phyllite
and quartzite. On the east flank of the anticlinorium, however,
the Mount Holly is overlain by a much thicker sequence of schists
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and phyllites containing several metavolcanic units. This se
quence, the Eastern Vermont Sequence as outlined in Table 2,
also includes possible late-Precambrian, Cambrian and Ordovi
cian rocks. The allochthonous Taconic Sequence now located
west of the Green Mountain region is outlined in Table 3. The
Taconic Sequence is similar in many ways to the Eastern Vermont
Sequence but contains more carbonates and less evidence of vol
canic activity.
It was presumably deposited in or near what is
now the Green Mountain region, but the original site of deposi
tion is now foreshortened by subsequent deformation. The narrow
septum of younger rocks extending north-northwest from Pico Peak
(Figure 1) is of considerable interest in this regard. A ten
tative correlation between the rocks of the three main sequences
of southern and central Vermont is given in Figure 2.
The primary purpose of this field trip is to acquaint
interested geologists with the stratigraphic sequence on the east
limb of the Green Mountain anticlinorium in south-central Ver
mont. Most of the outcrops visited are on U.S. Highway 4 between
Sherburne Center and Bridgewater Corners along the valley of the
Ottauquechee River. One stop (Stop 1) will be made near Rutland,
however, to see the upper part of the Cheshire quartzite and the
basal units of the Rutland (Dunham) dolomite. The reason for
this stop is to compare this sequence with a strikingly similar
one in the upper part (Plymouth Member) of the Hoosac Formation
near Plymouth, Vermont (Stop 14).
The unconformity between the Tyson Formation and the under
lying Precambrian basement will be visited at Sherburne Center
followed by representative exposures of the overlying Tyson,
Hoosac, Pinney Hollow, Ottauquechee, Stowe and Missisquoi Forma
tions. The route of the excursion will pass through the type
exposures of the Ottauquechee Phyllite and Pinney Hollow Schist
as originally defined by E.L. Perry (1929).
The geologic sketch map (Fig. 1) is modified from the Cen
tennial Geologic Map of Vermont (Doll et al., 1961) on the basis
of recent geologic investigations by the author and by P.H.
Osberg (1959, and later communications). All outcrops to be
visited are in the Rutland and Woodstock quadrangles (U.S.G.S.
15' series) for which there are published maps by W.F. Brace
(1953) and by Chang, Ern, and Thompson (1965), respectively.
Other publications pertinent to the area of the excursion are
those of Thompson (1959, 1967), Zen (1961, 1964) and Osberg
(1959) for the area near Rutland on the west flank of the Green
Mountains, and those of Osberg (1952) and Ern (1963) for the cen
tral Green Mountain area and the region immediately to the east.
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The route of the excursion is also covered by new topo
graphic maps of the U.S.G.S. 7 1/2' series. The route of the
excursion passes through parts of the Rutland, Chittenden, Pico
Peak, Killington Peak and Plymouth quadrangles in that order.
The arguments for the dating of the Eastern Vermont Sequence
have been summarized by Chang et al. (1965). The dating of the
Champlain Valley Sequence has been reviewed by Theokritoff and
Thompson (1969) who also summarize recent findings on the dating
of the Taconic Sequence. The correlations implied by Figure 2
are at least consistent with the paleontologic data now avail
able. One of the principal differences between Figure 2 and
the correlations of other authors (Zen, 1967, Plate 2, for ex
ample) is in the dating of the Tyson, Hoosac and Pinney Hollow
Formations relative to the lower part of the Champlain Valley
Sequence. The evidence for the revisions proposed here is
admittedly circumstantial and is based in part on the intriguing
similarity between the sequences to be seen at Stop 1 and at
Stop 14 on this excursion. A second major factor influencing
the construction of Figure 2 is the presence of iron ores at
the contact between the dolomite member of the Tyson Formation
and the overlying albite schists of the Hoosac Formation as
seen at Stop 7. This is taken as evidence for a period of sub
aerial erosion and correlated with similar occurrences reported
by Booth (1950) and others at the contact between the White
Brook Dolomite and West Sutton Formation in northwestern Vermont
and southern Quebec.
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Table 1
Cambrian and Lower Ordovician rocks of the Champlain Valley
Sequence near Rutland, Vermont (Modified from Thompson, 1967)

Bascom Formation (Ob)

Lower Ordovician

Interbedded Calcite marble and dolostone.
Shelburne Marble (Os)
White Calcite marble.

(350-400')

Lower Ordovician
(250')

Clarendon Springs Formation (-Ccs)

Upper Cambrian

Upper member: Cherty dolomite.
(150-200')
Sutherland Falls member: White Calcite marble, dolomitic
curdling.
(50-100')
Lower member: Gray calcitic dolomite, cross-bedded sandy
dolomite.
(200-250')
Danby Formation (€d)

Upper Cambrian

Interbedded vitreous quartzite and cross-bedded sandy
dolomite. (50-150')
Winooski Dolomite (€w)

Middle Cambrian

Varicolored dolomites, minor dolomitic quartzite and
schistose quartzite.
(300-400')
Monkton Quartzite (Cm)

Lower Cambrian

Quartzite, schistose quartzite and feldspathic quartzite
interbedded with varicolored dolomites and minor
phyllite. (300')
Rutland (Dunham) Dolomite (Cr)

Lower Cambrian

Gray and yellow weathering dolomites, thin siliceous
partings. (900 ')

219

Table 1 Continued
Cheshire Quartzite (-Cc)

Lower Cambrian

Mainly vitreous quartzite, gray to black quartzose
phyllite in lower part.
(1000-1600')
Dalton Formation (€dt)

Probably Lower Cambrian

Schistose graywacke, conglomerate, minor phyllite;
discontinuous dolomite or sandy dolomite near top.
(50-300')
Table 2
Cambrian and Ordovician rocks of the Taconic Sequence near
Rutland, Vermont (Modified) from Zen, 1961; Thompson, 1967;
Theokritoff and Thompson, 1969)
Pawlet Formation

Middle Ordovician

Graywacke and interbedded black slate
Indian River Slate
Red and blue-green slate

(700')
Middle Ordovician

(200 ')

Poultne

Lower Ordovician

Mainly thin-laminar, siliceous slates, minor limestones
near base.
(600 ')
Hatch Hill and West Castleton Formations

Lower to Upper
Cambrian
Black slate, dolomitic quartzite, minor limestone.
(500')

Bull Formation

Lower Cambrian

Mettawee Slate: Purple and green slate, thin limestone
conglomerate near top; green phyllites or schists
(St. Catharine Formation) in eastern Taconics.
Bomoseen Graywacke: Graywacke, minor slate and quartzite;
albitic phyllites with quartzite, dolomite and limestone
in upper part (Netop Formation of Thompson, 1967) in
eastern Taconics.
(600')
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Table 3
Cambrian and Ordovician rocks of the Eastern Vermont Sequence
(Modified from Chang et al., 1965)
Missisquoi Formation (Om)

Lower and Middle Ordovician

Cram Hill Member: Black, sulfidic schist,
quartzite. (250')
Barnard Volcanic Member:
Biotite gneiss, hornblende
gneiss, amphibolite (25001)
Moretown Member: Quartzite and quartz feldspar granulite
with thin micaceous partings producing a "pinstripe"
texture. (20001)
Whetstone Hill Member: Gray to black phyllite, micaceous
quartzite, amphibolites, coticule and quartz-garnetmagnetite rock. Minor pinstripe quartzite.
(2000')
Stowe Formation (0-€s)

Ordovician or Cambrian

Quartz-sericite-chlorite schist with garnets and biotite
abundant locally.
(1500')
Ottauquechee Formation (Co)

Cambrian

Black, sulfidic phyllite or schist, quartz-sericitechlorite-schist with garnet and biotite. Vitreous
, some of which are carbonaceous, occur as
beds to ten feet thick near base, but thinner and less
abundant above. Greenstones and actinolitic
stones occur locally.
(3000')
Pinney Hollow Formation (Cph)

Lower Cambrian

Quartz-sericite-chlorite schist-biotite and garnet
abundant locally and green chloritoid phyllite abundant
in lower part. Some layers of chloritoid phyllite have
a faint purplish color due to hematite. Greenstone and
actinolitic greenstone in upper part.
(2000')
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Table 3 Continued
Hoosac Formation (-Ch)

Lower Cambrian

Albitic schists, schistose feldspathic quartzites,
carbonaceous schists near top. Middle and upper part
of formation (Plymouth Member) contains vitreous
quartzite, dolomite, dolomite breccia and dolomite
with carbonaceous partings.
(1250')
son Formation (-Ct)

Probably Lower Cambrian

Upper member: Dolomite characterized by lenses of mag
netite or hematite at or near top. These were formerly
mined as iron ore and may be a metamorphosed terra
rosa.
(2001)
Middle member: Quartzite and pebbly quartzite inter
bedded with calcitic and dolomitic marbles and black
phyllite. (250 ')
Lower member: Conglomerate and schistose graywacke.
(350')
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Geologic sketch map of a part of south-central
Vermont, modified from Doll e_t al_. (1961) .
Symbols as in Tables 1 and 3. Dotted line is
route of excursion starting at Rutland (R) with
stops numbered as in road log. Scale 1:250,000
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Figure 2 .

Stratigraphic correlation of some Cambrian and Ordo
vician rocks in south-central Vermont.
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Road Log for Trip BIO
Starting point is the municipal parking lot opposite the
Hotel Bardwell (near City Hall), Rutland, Vermont (Rutland
7 1/2 minute quadrangle).
Mi
0.0

Parking lot, proceed north via Merchants Row and Grove
Street.

1.4

Enter Chittenden 7 1/2 minute quadrangle and pass
golf course on left with exposures of Rutland (Dunham)
Dolomite.

1.7

Cross East Creek (Lower Cambrian fossils upstream,
Theokritoff and Thompson, 1969, Stop 2).

2.2

Stop 1 ;Power line crossing.
Walk west over expos
ures of dolomite breccia at base of Rutland Dolomite.
Topmost beds of Cheshire Quartzite are exposed on
hill 0.15 miles W.

2.6

Turn E. (right) on McKinley Lane and follow to U.S.
Highway 7.

3.7

Turn N.

on U.S. 7.

3.9

Turn E.

on Post Road.

4.9

Rutland Dolomite on left.

5.6

Turn right (E.) on Park Lane and follow to
way 4 .

6.5

Turn left (N.) on U.S. 4.Outcrops
are part of Mount Holly Complex.

6.9

Mendon Village.
A fairly complete section from the
Mount Holly Complex, through the Dalton Formation,
into the lower part of the Cheshire Quartzite is
exposed about one mile north of here at the W.
of Blue Ridge Mountain. This is the type locality
for the Mendon Series of C.L. Whittle (1894, p. 408414). Proceed E. on U.S. 4 past outcrops (7.3-8.0)
on right of gneisses, schists, quartzites and calcsilicate marbles of Mount Holly Complex.

9.8

Enter Pico Peak 7 1/2 minute quadrangle.

U.S. High

just N.on right
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11.2

Beaver Pond on left. In notch one mile northwest
(accessible via Elbow Rd.) are extensive exposures
of dolomites now assigned to the Tyson Formation,
and also, on the hill E. of the notch, of the lower
part of the Hoosac Formation.

11.7
12.3

Pico Ski Area on right.
Sto ": Summit of Sherburne Pass. Outcrop S. of
roa
nd ledges on Deer Leap Mountain to N. are
gneissic conglomerate and metagraywacke now assigned
to the Tyson Formation. These rocks are in the Pico
syncline, a narrow, east-dipping septum containing
rocks of the Eastern Vermont Sequence. The eastern
boundary of the septum is probably a major thrust
fault. Outcrops E. of pass are in Mount Holly Complex.

13.8

Junction with Route 100, proceed E. on U.S. 4 past
access road to Killington Ski Area. Outcrops of
gneisses of Mount Holly Complex appear sporadically
on right side of road over next mile and a half.

15.5

Start of long road cut on right in Mount Holly Complex.

15.7

Stop 3: Unconformity at base of Tyson Formation is
exposed, though perhaps not convincingly, near east
end of cut about 0.1 mi N.W. of Sherburne Center.
The phyllonites derived from schists and gneisses of
the Mount Holly are not easily distinguished here
from the schistose metagraywackes of the Tyson Forma
tion,--a bad place for a beginner!

15.9

Stop 4 : Just S. of Sherburne Center. Deformed poly
mictic conglomerates in lower part of Tyson Formation.
Admire, but please do not destroy, the pebbles of
blue opalescent quartz near the south end of the
outcrop.

16 .8

Stop 5 : Unconformity at base of Tyson Formation is
exposed on right near northeast base of outcrop.
Note graded beds and onlap relations in basal part
of Tyson. This outcrop should be preserved with
care; hammering will not improve it in any way!

18.0

Stop 6 : Carbonaceous, pyritic phyllites, dolomites
and dolomitic quartzites in central part of Tyson
Formation. These rocks underlie the upper, dolomite
member of the Tyson which here controls the course
of the headwaters of the Ottauquechee River. The
conspicuous quartz vein is probably related to
boudinage.
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18.3

Enter Killington Peak 7 1/2 minute quadrangle.

18 .4

Turn left on small side road and cross river.

18.6

Stop 7 : Overhanging ledges E. of road are albitic
schists at the base of the Hoosac Formation. The
basal beds of the Hoosac contain abundant magnetite.
Dolomite at top of Tyson Formation is exposed beneath
overhang and contains lenticular masses of iron oxides
that were once mined farther south in Plymouth as
iron ore. These are thought to be a metamorphosed
terra rosa and to indicate a period of subaerial
erosion between the deposition of the Tyson and Hoosac
Formations. The iron ores are probably correlative
with those in northwestern Vermont and southern Quebec
at the contact between the White Brook Dolomite and
the overlying West Sutton Formation (Booth, 1950,
p. 1146-7).

18.9

Outcrops of dolomite on left below overhanging ledges
of albite schist.

19.2

Rejoin U.S. 4 and turn left, outcrops on right are
quartzites in Hoosac Formation.

20.2

West Bridgewater, enter Plymouth 7 1/2 minute quad
rangle. Outcrops in gravel pit to N.E. are carbonaceous
phyllites in upper part of Hoosac Formation.

20.6

Stop 8 : Green chloritoid phyllites of Pinney Hollow
Formation, some are faintly purplish owing to hematite.
Assemblage is quartz-muscovite-paragonite-chloritechloritoid±hematite. To east along base of bank are
phyllites with the assemblage quartz-muscovitechlorite-albite-garnet-biotite-magnetite-pyrite.

21.6

Stop 9 : Carbonaceous, sulfidic phyllite and inter
bedded carbonaceous quartzites in lower part of
Ottauquechee Formation. Some beds contain biotite
and small garnets.

22.4

Carbonaceous schist and greenstone in Ottauquechee
Formation.

22.8

Stop 10: Quartz-sericite-biotite-garnet schists of
Ottauquechee Formation. Outcrop shows interbedding
of carbonaceous and non-carbonaceous varieties.

24.2

Stop 11; Typical schist of Stowe Formation. Note
abundant quartz lenses. These probably represent
silica produced by metamorphic reactions. Outcrop
is in garnet zone.
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24 .6
25.2

Enter Missisquoi Formation.
Carbonaceous schist and gray quartzites of
ne Hill Member of Missisquoi Formation.

25.8

Bridgewater Corners, turn right (S.) on Route 100A.

26.4

Stop 13: "Pinstripe" in Missisquoi Formation. This
is the characteristic rock type of the Moretown
Member although these particular outcrops are in the
Whetstone Hill Member. Quartz-garnet-magnetite
layers are probably recrystallized Fe-Mn cherts.
Note rosettes of grunerite, but please spare for
subsequent field trips.

27.1

Road bears right. Next four miles up Pinney Hollow
repeats the Ottauquechee River section in reverse
order.

27.2

Re-enter Stowe Formation.

27.9

Enter Ottauquechee Formation.

28.9

Carbonaceous schists and quartzites, Ottauquechee
Formation.

29.2

Enter Pinney Hollow Formation.

30.6

Green chloritoid phyllites of lower Pinney Hollow
Formation. Some purplish bands with hematite.

30.9

Enter Hoosac Formation.

31.0

Dolomites on left in upper part of Hoosac Formation.

31.4

Bear right to Plymouth Village.

31.6

Center of town, proceed straight ahead by cheese
factory.

32.1

Bear left at fork in road (old limekilns on left).

32.3

Stop 14: Dolomite breccia (west of road) in Plymouth
Member of Hoosac Formation. This rock closely
resembles the dolomite breccia in the basal beds of
the Rutland Dolomite at Stop 1. Outcrops in woods
west of pasture are of underlying quartzites resem
bling the Cheshire Quartzite at Stop 1. The same
quartzites may be seen 0.7 miles S. on Route 100A at
Plymouth Notch. Descent from Plymouth Notch to
Plymouth Union gives a fairly complete section through
albitic schists of lower part of Hoosac Formation.
Contact with dolomite of Tyson Formation is exposed
just N.E. of junction with Route 100.
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